Female, 55 Final Diagnosis:
Background
Pancytopenia is a hematological condition which is characterized by decreases in all three cellular elements: RBC, WBC, and platelets [1] . It is defined as hemoglobin less than 13.5 g/dl in males or 11.5 g/dl in females, leucocyte count less than 4.5×10 9 /L, and platelet count less than 15×10 9 /L [2] . Pancytopenia can be life threating and may evolve insidiously in some cases. The causes of pancytopenia vary widely in different studies [3, 4] . Megaloblastic anemia is considered the most common cause of pancytopenia; however, there are other underlying causes. Medications or drug interactions that suppress the bone marrow have been also reported to cause pancytopenia [5, 6] . Allopurinol is a xanthine oxidase inhibitor indicated for management of patients with gout. The most frequent adverse reaction to allopurinol is skin rash [7]. Mercaptopurine is a thiopurine which is used for a number of conditions related to immune diseases. It is also used off label for inflammatory bowel diseases, including Crohn's disease and ulcerative colitis. Serious toxic effects of mercaptopurine include myelosuppression and hepatotoxicity [8] . There are few published case reports describing pancytopenia as a result of concurrent use of allopurinol and thiopurines. The published case reports are likely to represent only a small fraction of the actual cases because pancytopenia may not be recognized as being the result of drug interactions [5, 9] . This interaction is very old, and it was first described in 1963 by Gertrude Elion, who reported that giving a xanthine oxidase inhibitor with a thiopurine can substantially increase the effect of the thiopurine, leading to bone marrow suppression, and that will reduce the activation and replication of blood cells, inducing apoptosis and causing pancytopenia [10] . Therefore, the dose of thiopurine should be reduced to 25% of the recommended dose when allopurinol is given concurrently. In contrast, other studies reported the intentional use of allopurinol with mercaptopurine in some inflammatory bowel disease cases to enhance thiopurine treatment; however, the dose of mercaptopurine was managed [11, 12] . Here we report the case of a 55-year-old woman who died after a septic infection in the presence of pancytopenia after taking mercaptopurine while on allopurinol. This incident occurred in the absence of clinical pharmacy services in one of the hospitals in the Riyadh region of Saudi Arabia.
Case Report
A 55-year-old female patient with a history of gout, depression, back pain, and type 2 diabetes was recently diagnosed with ulcerative colitis. A new prescription of mercaptopurine 100 mg daily was dispensed and she was told to continue all other medications. She was taking allopurinol 300 mg twice daily, fluoxetine 150 mg daily, ibuprofen 200 mg twice daily as needed, metformin 500 mg twice daily, and glipizide 300 mg twice daily. Two months prior to her admission, she had received allopurinol and mercaptopurine concurrently. During that time, a progressive pancytopenia had developed to the point that, on admission, her hemoglobin level was 8.6 g/dL, WBC count was 2.2×10 9 /L, and platelet count was 9.35×10 9 /L. Bone marrow aspiration excluded hypoplastic anemia hematological malignancies, megaloblastic anemia, leishmaniasis, and Gaucher disease. At this point, the pancytopenia etiology was not recognized.
On admission, the patient was confused, anxious, and pale. She complained of breathlessness and palpitation. The patient was febrile, with body temperature of 39.6°C, heart rate of 112 beat/min, respiratory rate of 26 breaths/min, SaO2 88%, and BP 80/68 mmHg. She was hemodynamically unstable at the time of admission. One liter of isotonic solution was transfused immediately. The laboratory investigation showed sodium 138 mmol/L, potassium 5.5 mmol/L, chloride 120 mmol/L, bicarbonate 12 mmol/L, BUN 30 mg/dL, creatinine 2.9 mg/dL, uric acid 4 mg/dL, glucose 490 mg/dL, A 1c 11.2%, albumin 22 g/L, AST 56 U\L, ALT 60 U/L, neutrophils 0.9×10 9 /L, and serum lactate 7 mmol/L. Patient's both feet were covered with very moist and foul-smelling gauzes. Her family stated that she had stepped on something sharp 5 days ago and had developed bloody ulcers, but she did not seek medical care at that time. On physical examination, her ulcers were reddish and edematous; a yellowish discharge was noted from her ulcerated skin lesions. It was primarily diagnosed as diabetic foot ulcer. Blood and wound cultures were obtained and the patient was given cephalexin intravenously. After the initial fluid transfusion, no improvement was observed in patient status. Within 1 hour of admission, sepsis developed and the patient died.
Discussion
It is known that pancytopenia can result from concurrent use of allopurinol and mercaptopurine. Patients with pancytopenia are fatigued due to anemia, more susceptible to infections due to leucopenia, and are at risk of excessive bleeding due to thrombocytopenia. There are very few case reports in the literature regarding pancytopenia risk as a result of xanthan oxidase inhibitor and thiopurine interaction. In 1970, it was reported that a 61-year-old man on azathioprine died of pancytopenia, bleeding, and sepsis after starting allopurinol therapy [5] . In 2009, the New Zealand Health Department issued a safety notice after a patient on azathioprine and allopurinol died of pancytopenia [9] .
In our case, the patient was concurrently on allopurinol 300 mg twice daily and mercaptopurine 100 mg daily for 2 months prior to admission. During that time, she had gradually developed pancytopenia, which had increased her risk of infections.
Her foot ulcers developed from an injury 5 days prior to her admission. At that time, her immune system was not functioning well enough to fight her infection, not only because of pancytopenia, but also due to her history of uncontrolled diabetes. High blood glucose levels can weaken the immune system defenses [13] . Moreover, myelosuppression is known as a side effect of mercaptopurine, and the concurrent use with allopurinol definitely increases the risk of myelosuppression, resulting in pancytopenia with the exclusion of other hematological causes. Because of the pancytopenia, foot infection, and hemodynamic instability, the possibility of bacterial sepsis was strongly considered. A blood culture showed grampositive cocci later identified as Staphylococcus aureus. We concur with other authors that predisposition to infection or sepsis in patients with pancytopenia can be induced by an interaction between allopurinol and a thiopurine. The evaluation of this patient's medication history and the possibility of drug interaction with the new prescription was missed in this case. Failing to recognize or monitor for this interaction increased the risk of pancytopenia and infections. The interaction between allopurinol and mercaptopurine certainly could have been avoided if the mercaptopurine dose was reduced as recommended and the patient was monitored. This is an example of the importance of the involvement of a clinical pharmacist in patient's care to avoid such tragedy.
Conclusions
Most hospitals in Saudi Arabia lack clinical pharmacy services. This case illustrates a significant medical error which resulted in a patient's death. The drug interaction between allopurinol and mercaptopurine contributed to pancytopenia, which reduced the patient's ability to fight her infection, resulting in sepsis and death. It is recommended to reduce the dose of mercaptopurine to 25% of the recommended dose when combined with allopurinol. There is a significant need for a qualified clinical pharmacist to be included in the health care team with other professions to perform their role as drug experts. In our case, there were no clinical pharmacist involvement in the care of this patient; as the result of such negligence, the patient lost her life.
